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Abstract 
Objectives: This study aimed to evaluate a standardised sleep apnea patient education 
program and develop a study design that may be used to evaluate other such education 
programs.   
Method: Thirty-four adults diagnosed with obstructive sleep apnea hypopnea syndrome 
(OSAHS) underwent a standard sleep apnea education program and completed measures of 
knowledge of and beliefs about sleep apnea before, after, and three-months following 
education.  Two outcome measures were used; the Apnea Knowledge Test (AKT) and the 
Apnea Beliefs Scale (ABS).   
Results: AKT results showed significant knowledge gains post-education, which were 
maintained at follow-up.  Patients also reported more positive beliefs about their ability to 
change their behaviour and comply with CPAP treatment recommendations after education.   
Discussion: Findings from this preliminary investigation suggest the education program used 
in this study may improve patients’ knowledge of CPAP and promote functional beliefs about 
OSAHS treatment.  This program clearly warrants further research, and ultimately, such 
programs may prove important in improving CPAP compliance. 
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A preliminary investigation of the effectiveness of a sleep apnea education program. 
 
Continuous positive airway pressure (CPAP) therapy continues to be described as the 
treatment of choice for Obstructive Hyponea Sleep Apnea syndrome (1) despite well known 
problems with compliance.  Several authors have reinforced the importance of patient 
education in improving CPAP compliance (e.g., 2-5), and have advocated various approaches 
to provide patient education.  Such recommendations have typically been based on the 
presumption that improving patient knowledge and will result in better CPAP compliance, 
rather than direct evidence .   
This presumption may have some theoretical basis (e.g., in health behaviour models).  
However, to date the potential link between CPAP compliance and apnea education has not 
been well articulated in the sleep apnea literature (for an exception see Stepnowsky et al. (5)).  
Further, whilst this presumption may seem reasonable, it should be tested.  Indeed, the need 
for empirical demonstrations of the effectiveness of apnea education programs in increasing 
patient knowledge is clearly apparent from a number of studies in which patient education 
was found not to be directly related to patients’ knowledge of their illness or treatment 
procedures (6-9).  Given that apnea education may be included in CPAP treatment programs 
and is presumed to impact on compliance, it is important to explore the effectiveness of such 
education. 
In addition, it may be important to explore how education effects might be optimised.  
For example, there may be patients for whom apnea education is effective (e.g., those with 
high literacy, see Murphy et al. (10)) and others for whom it is not.  Alternately, there may be 
ways of optimising information dissemination that can be identified by appropriate 
investigation.  For instance, effects may be enhanced if education occurs in conjunction with 
support group programs (e.g., 11), or depending on how the structure of the education 
program (e.g., guided versus self-directed learning).  Finally, given that the extent to which 
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patient education programs influence patients’ beliefs and attitudes towards their illness and 
its treatment in other conditions that require long-term patient administered treatment (e.g., 
insulin-dependent diabetes (12, 13) and asthma (14,15)), such factors need to be examined in 
apnea education programs.   
A small number of CPAP patient-education evaluation studies have been conducted, 
and in general, these investigations suggest that education does improve compliance (11, 16).  
However, it is important to note that it is difficult to identify the key contributor to change in 
these studies, given that education and support were given concurrently, effects have 
typically been measured post-intervention only, and the improved outcomes may be 
confounded by factors unrelated to education, such as increased staff support and monitoring.  
Clearly it is important to measure patients’ knowledge pre- and post-education to investigate 
if education per se results in increased knowledge.  If education can be shown to increase 
apnea knowledge, subsequent studies might explore the relationship between knowledge and 
CPAP compliance.   
 The purpose of this study was to conduct a preliminary evaluation of an existing 
OSAHS patient education program.  Since a key indicator of the value of patient education 
programs should be durable change, a long-term (three-month) evaluation of the apnea 
program was included in this study, in addition to pre- and post-education assessments.  
Method 
Participants 
Participants were 34 adult patients diagnosed with OSAHS at an accredited1 sleep 
investigations unit (SIU) of a Brisbane Hospital.  Recruitment of participants was by 
consecutive admission; only one patient who was approached declined to participate.  
                                                 
1 Accreditation is by the Thoracic Society of Australia and New Zealand (TSANZ) and the Australasian Sleep 
Association (ASA). 
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OSAHS diagnosis was determined by polysomnography and clinical sleep specialist review 
and met International Classification of Sleep Disorders - Revised (17) criteria.  Specifically, 
patients had a respiratory disturbance index greater than 15 events per hour and reported 
excessive daytime sleepiness and symptoms consistent with OSAHS.  None of the 
participants in this study were diagnosed with insomnia. 
Participants were a subset of a larger sample described previously (18), such that only 
those participants who completed the AKT and the ABS on two subsequent occasions were 
included in this analysis.  Participants were mostly males (n = 23) and middle-aged (mean 
age = 57.88 ± 9.81 (SD)) with severe apnea (mean RDI = 35.01 ± 23.45 (SD)).  All 
participants were overweight (BMI > 25) including two participants who were obese (BMI 
>30).  Most participants (n = 25) had completed year 10 level of education. Analyses 
undertaken to compare sample characteristics of participants who completed measures on 
three occasions with those of the larger sample (selected on the basis of consecutive 
admissions to the SIU) revealed that participants in this study were representative of the 
larger group on most demographic variables (i.e., there were no statistically significant 
differences between these groups on BMI, gender, education level, RDI, or initial beliefs and 
knowledge about apnea before education). 
Materials   
Apnea Knowledge Test 
The Apnea Knowledge Test (AKT; 18) is a pen and paper questionnaire completed by 
patients to assess their knowledge of sleep apnea and CPAP.  The AKT has 15 items, 
comprising 13 multiple-choice questions and two open-ended items.  The maximum possible 
AKT score is 20; with higher AKT scores reflecting better understanding of apnea and CPAP.   
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Apnea Beliefs Scale 
The Apnea Beliefs Scale (ABS; 18) is a pen and paper, patient-completed questionnaire 
designed to assess attitudes and beliefs about OSAHS and CPAP.  The ABS has 24 items 
assessed on a 5-point Likert scale ranging from ‘strongly agree’ to ‘strongly disagree’, with half 
of the items negatively worded to reduce response bias.  The maximum possible ABS score is 
120, with higher ABS scores reflecting beliefs and attitudes that may be associated with greater 
compliance (e.g., a belief that apnea has negative consequences that impact on daily 
functioning or the belief that the individual can successfully carry out what is required to be 
compliant).   
Procedure 
Participants completed the ABS and AKT on three occasions: pre-education (T1), 
post-education (T2), and at three-month follow-up (T3).  T1 measures were completed during 
participants’ routine SIU appointments (ie. prior to CPAP education and titration).   
The education intervention was standardised for each participant and conducted 
according to instructions written by a clinical nurse consultant (fourth author).  First, before 
CPAP titration participants’ received an information booklet on CPAP therapy2. The booklet 
covered areas recently identified by Zozula and Rosen (19) as issues about which OSAHS 
patients should be educated.  The booklet was written at a grade nine reading level (Flesch-
Kincaid grade level = 9.1, Flesch reading ease = 63.3)3, and given the education level of 
participants was higher than this, comprehension problems should have been minimal. 
Participants read the booklet under supervision of nurse (as part of their education session), 
consistent with standard clinical practice at this site.    
                                                 
2 Available from the corresponding author on request. 
3 Reading grade level is a measure of reading capability based on American grades; higher grades reflect greater 
text complexity and require better reading skills (20).  Reading ease scores indicate the comprehensibility of the 
text and are related to the writing style used (21), such that more simply constructed sentences with shorter 
words are rated as easier to read.  The reading grade analyses used in this study used standardised calculation 
methods (20) and this analysis was conducted prior to education sessions. 
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Nursing staff then delivered verbal education sessions to participants (maximum 
group size = 3).  This involved an explanation of why CPAP was recommended, presentation 
of diagnostic polysomnography results, a discussion about how the CPAP machine worked, 
and discussion about what patients might experience during their CPAP titration sleep study.  
The morning following CPAP titration sleep study, patients’ questions regarding CPAP 
therapy were answered, and patients were directed to use CPAP every night, all night.     
Participants received T2 measures in one of two ways.  Fifteen participants completed 
the AKT and ABS at clinical follow-up.  However, due to time and procedural constraints not 
all participants were able to complete post-education measures this way.  The remaining 
participants (n = 19) were mailed the second questionnaire package, and returned completed 
questionnaires in a stamped self-addressed envelope provided to them.  Analyses revealed no 
differences between the scores of participants who received the battery at the SIU and those 
who received the battery via mail-out.  T2 measures were completed between one and 14 
days following education. 
The procedure for collecting ABS and AKT responses at T3 was essentially the same 
as that used to collect data at T2.  Eighteen participants were mailed the questionnaire, whilst 
the rest completed these measures at routine clinical appointments (n = 16).  Again, no 
significant differences were found between these two groups on AKT total or ABS total 
scores. 
Results   
To compare AKT scores across time, a repeated measures ANOVA was performed 
using total AKT scores.  Results revealed a significant difference across time, F (2,32) = 
29.21, p < .05.  Post-hoc analyses revealed higher AKT scores at T2 (M = 14.15; SD = 2.43) 
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and T3 (M = 14.61; SD = 2.32), compared to T1 (M = 10.35; SD = 3.36), but no significant 
difference between T2 and T3 scores4. 
Further analyses were conducted on each AKT item to identify the specific 
information recalled.  Cochran tests were used for the multiple-choice items, with McNemar's 
test performed for post-hoc comparisons.  Repeated measures ANOVAs were used for the 
open-ended items (items 14 and 15) with post-hoc analyses incorporating Bonferroni 
adjustment.  Item-by-item analysis revealed a significant increase in scores from pre-
education to three-month follow-up for nine AKT items.  Overall, results suggest items for 
which the number of correct responses significantly increased typically assessed aspects of 
CPAP maintenance, rather than understanding of OSAHS.  
An error analysis was conducted on AKT items that did not change.  For this analysis, 
incorrect response alternatives endorsed by more than 25% of the sample were classified as 
“common misconceptions”.  A list of seven common misconceptions identified at pre-
education testing is shown in Table 1 with the percentage of the sample endorsing each 
option.  Four misconceptions remained at T2 (see Table 1).  In three of these four instances  
the endorsement rate of incorrect responses was almost halved but was still substantial (ie. 
more than 25% of the sample responded incorrectly).  
 
Insert table 1 about here 
 
On all occasions, participants held relatively positive attitudes on average towards 
CPAP.  This was demonstrated by the relatively high mean ABS scores (no less than 90 / 
120).  A repeated measures ANOVA was conducted to assess whether there were any 
changes in ABS scores after apnea education or at three-month follow-up (n =30).  Total 
ABS scores were significantly different across time, F (2, 28) = 4.06, p < .05.  Post-hoc 
                                                 
4 For all statistical analyses reported in this section, a significance level of .05 was used. 
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analyses revealed a tendency towards more positive beliefs and attitudes towards CPAP at T2 
(M = 95.07; SD = 10.68), than at T1 (M = 90.17; SD = 9.73).  There was no significant 
difference between T2 and T3 (M = 91.07; SD = 15.51).    
 
Insert table 2 about here 
 
To examine which beliefs changed, ABS items were analysed via repeated measures 
ANOVA with post-hoc analyses incorporating Bonferroni adjustment.  Table 2 shows that 
responses to seven of the 24 ABS statements changed significantly over time.  Most of the 
changes observed were apparent T2, and either continued to show significant change in the 
same direction (items 10 and 13), remained at a level above baseline (items 20 and 24), or 
became significant at three-month follow-up after trending upward (item 11).  One item (item 
4) showed significant change at T3 only, but was not significantly different at T2.   
Discussion 
The aim of this study was to provide a preliminary evaluation of an existing, 
structured, OSAHS patient education program.  Overall, total score comparisons for the AKT 
suggest that patients’ knowledge improved significantly after education, and that knowledge 
gains were generally maintained at a three-month follow-up.  Specifically, participants scored 
approximately four points higher after education than they did at baseline.  Most 
improvement was found in relation to knowledge about use of CPAP rather than about 
OSAHS.  Where misconceptions were identified, these were found to be amenable to 
education at least to some extent.  Nonetheless, stronger emphasis on issues such as how to 
maintain CPAP equipment, when to use the machine, and potential CPAP side-effects may be 
needed given that misconceptions about these issues continued to be held by at least 25% of 
this sample after education.   
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In terms of ABS results, overall total score comparisons showed a change in patients’ 
beliefs and attitudes about OSAHS and CPAP in a more positive direction at T2.  This 
change was maintained at T3, as indicated by a non-significant decline in scores from T2.  It 
should also be noted however, that  patients’ ABS scores were relatively high on all 
occasions.  A longer follow-up period would be useful to determine how long changes in 
beliefs can be sustained.   
Item-by-item ABS analysis revealed a mixed pattern of results.  Specifically, four of 
the seven items that changed significantly moved in a direction that may suggest greater 
compliance (e.g., belief that mask wearing will improve sleep quality) and three items 
changed in a direction that may suggest less compliance (e.g., greater agreement with the 
statement that CPAP is confusing). Given that beliefs which may adversely impact CPAP 
compliance continue to be reported by patients, follow-up interventions may be necessary 
(e.g., booster education sessions or targeted psychological interventions addressing 
mismatches between patients’ beliefs and knowledge about CPAP and OSAHS).   
This study provides the first, albeit preliminary, evaluation of a structured OSAHS 
patient education program.  Whilst the reason for changes in beliefs and knowledge cannot be 
determined from this research, we suggest future apnea evaluation studies include a control 
group to clarify the key contributors to change in patient knowledge and beliefs.  Importantly, 
this study provides a pre- and post- test of the effect of education on apnea knowledge using 
standardised tools across three time periods (which has not been done previously) and 
includes a measure of the effect of education on apnea beliefs, a relatively new but likely 
important variable in the CPAP compliance literature. 
IN PRESS JOURNAL OF PSYCHOMATIC RESEARCH 
 
An evaluation of a sleep apnea education program 11 
Acknowledgements 
The assistance and support of staff and patients at the Sleep Investigations Unit of The Prince 
Charles Hospital, Brisbane, Queensland, Australia is gratefully acknowledged.  
 
Financial assistance for this project was provided by the School of Psychology and 
Counselling at Queensland University of Technology and is gratefully acknowledged.  
Ethical clearance for this project was granted by The Prince Charles Hospital Human 
Research Ethics Committee and the Queensland University of Technology Human Research 
Ethics Committee.  
IN PRESS JOURNAL OF PSYCHOMATIC RESEARCH 
 
An evaluation of a sleep apnea education program 12 
 
Table 1. Seven commonly held misconceptions♣ about OSAHS and CPAP held by OSAHS patients prior to structured education  (N = 34).  
Misconceptions identified with a superscript were still apparent at post-education. 
Misconception % at T1 
OSAHS is a type of sleep apnea that causes a patient to forget to breathe 86ξ 
Air leakages from the mask do not leak into the eyes 85 
CPAP equipment should be washed using antiseptic solution 82 
CPAP can be used when suffering a headcold 57 
That potential CPAP side effects consist of a dry mouth, rather than a combination 
of factors including dry mouth, pressure sores & blocked nose 
53ξ 
CPAP should be used when sleeping at night only 52ξ 
The mask & frame should be washed weekly or when necessary, rather than daily 50ξ 
 
♣ Commonly held misconceptions defined as endorsement of an incorrect response option on the AKT, by 25% or more of the sample. 
ξ Misconceptions still apparent at T2 and held by more than 25% of the sample. 
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Table 2.  Mean scores on ABS items that changed post education (T1 to T3), where higher scores indicate stronger agreement.  F statistics are 
shown for overall items differences.   
Beliefs and ABS item number Pre-education 
T1 
Post-education 
T2 
Follow-up 
T3 
F 
Sleep apnea adversely affects friendships (item 4) 2.81 2.68 1.90ab 7.19* 
Using CPAP is confusing (item 10) 3.65 4.19 4.23ac 6.33*  
Wearing mask will improve sleep quality (item 13) 3.80 4.33 4.33 ac 5.68  
Falling asleep wearing mask will be difficult (item 11) 3.39 3.68 4.10a 10.46*  
CPAP will not affect my sleep (item 20) 3.53 4.07 3.73c 4.12  
Knows what is the best treatment for self (item 24) 3.57 3.07 3.23 c 3.92  
Will be able to use CPAP as instructed (item 22) 4.32 4.48 4.29 d 3.83* 
a Post-hoc analyses revealed a difference between pre-education (T1) and follow-up (T3) 
b Post-hoc analyses revealed a difference between post-education (T2) and follow-up (T3) 
c Post-hoc analyses revealed a difference between pre-education (T1) and post-education (T2) 
d No significant pairwise differences on post-hoc analysis 
* n = 31, otherwise n = 30 
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